MDM2 antagonist nutlin plus proteasome inhibitor velcade combination displays a synergistic anti-myeloma activity.
Mutliple myeloma (MM) has one of the poorest prognosis of the hematological malignancies and novel therapeutic approaches are needed. Therapeutic induction of p53 might be important to evaluate the drugs either individually or in combination. Direct inhibition of MDM2 function by an MDM2 antagonist nutlin or blocking proteasomal degradation of p53 by a selective proteasome inhibitor velcade can stabilize p53 and activate the p53 apoptotic signaling pathway. We examined if inhibition of p53-MDM2 interaction by nutlin might potentiate the cytotoxic effects of velcade in MM cell lines and primary MM samples. Nutlin or velcade resulted in a reduction in cell proliferation or viability in MM cells harboring wild type p53. Nutlin plus velcade showed a synergistic anti-myeloma activity as evidenced by a significant increase of cytotoxicity with respect to each agonist alone. These effects were accompanied by accumulation of p53 and its two immediate downstream targets, p21 and MDM2, as well as caspase activation and induction of proapoptotic targets, PUMA, BAX and BAK. The induction of p53 target genes induced by nutlin and/or velcade was further validated by gene expression profiling and expression of some selective targets was quantified by qRT-PCR. These preclinical studies provide the framework for clinical trial of nutlin, alone and in combination with conventional and novel therapies such as velcade to increase efficacy and improve patient outcome in MM.